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Context: The incidence of injury for elite youth and
professional adult soccer players is an important concern, but
the risk factors for these groups are different.

Objective: To summarize and compare the injury incidenc-
es and injury characteristics of male professional adult and elite
youth soccer players.

Data Sources: We searched MEDLINE and Web of
Science using the search terms elite, international, European,
soccer, football, injury, injuries, epidemiology, incidence, prev-
alence, not female, not American football, and not rugby. We
also used the search terms professional for studies on
professional adult soccer players and high-level, soccer
academy, youth, adolescent, and young for studies on elite
youth soccer players.

Study Selection: Eligible studies were published in English,
had a prospective cohort design, and had a minimum study
period of 6 months. To ensure that injury data were assessed in
relationship to the athlete’s individual exposure, we included

only studies that reported on injuries and documented exposure
volume.

Data Extraction: Two independent reviewers applied the
selection criteria and assessed the quality of the studies.

Data Synthesis: A total of 676 studies were retrieved from
the literature search. Eighteen articles met the inclusion criteria:
6 for elite youth and 12 for professional adult soccer players.

Conclusions: Injury rates were higher for matches than for
training for both youth and adult players. Youth players had a
higher incidence of training injuries than professionals. Efforts
must be made to reduce the overall injury rate in matches.
Therefore, preventive interventions, such as adequately enforc-
ing rules and focusing on fair play, must be analyzed and
developed to reduce match-related injury incidences. Reducing
training injuries should be a particular focus for youth soccer
players.

Key Words: risk factors, injury characteristics, muscles

reliable comparisons between these groups.

Key Points

Injury rates in matches were higher than in training for both elite youth and professional adult soccer players.
The incidence of training injuries was higher in elite youth than in professional adult soccer players.

The rates of the most common injury types did not differ between groups.

Existing studies addressing the quality and intensity of training need to be analyzed more precisely to provide

* An assessment model of training intensities might protect these players from overload and subsequent injuries.

occer is a complex contact sport that involves
S relatively high risks and rates of injury in profession-
al,"? amateur,>* and youth>™ players during practices
and matches. Athletes are playing the game faster and,
depending on the importance of the game, more aggressively
than in the past,'® requiring elevated physical fitness levels
and more intensive training predominantly at the profes-
sional level.'® International soccer bodies are concerned
about the pressure on elite and professional soccer players
and the increased mental and physical demands leading to
injuries.!' Soccer injuries are associated with player age,
exercise load, level of play, and standard of training.!' Most
investigators studying exposure-related injuries have focused
on adult male professional soccer players.'*!”
To develop athletes with the potential to be resilient
professional soccer players, increasing emphasis has been

placed on skill development in young players.'®!" To
achieve excellence, young athletes undertake elevated
training volumes and intensities and face greater expecta-
tions from coaches or parents (or both).?® To ensure young
soccer players reach their maximum potential and simul-
taneously avoid exposure-related injuries, medical staff
continuously look for the safest and most successful
methods to help young players compete at the highest
level.?! Adolescent soccer players who are approaching the
professional-league level of play are more susceptible to
sustaining injuries.®** However, only a few prospective
injury studies in youth soccer have been conducted.?*?* In
addition, the definitions, diagnoses, and categorizations of
injuries differ among studies, making comparison of results
difficult.® This complex of problems appears in both youth
and adult soccer player studies. As a part of the First World
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Table 1.

Methodologic Quality of the Included Studies for Elite Youth Soccer Players?

Brink et al?® Ergin et al?® Deehan et al® Le Gall et al® Junge et al*® Peterson et al?®

Question (2010) (2013) (2007) (2006) (2000) (2000)
Time period given? Yes Yes Yes Yes Yes Yes
Groups given? Yes Yes Yes Yes Yes Yes
Dropouts given? No No No No Yes Yes
Consent given? Yes Yes Yes Yes Don’t know Don’t know
Type of survey described? Yes Yes Yes Yes Yes Yes
Injured body parts given? Yes Yes Yes Yes Yes Yes
Injury mechanism or

situation given?

(overuse or traumatic,

contact or noncontact) Yes Yes Yes No Yes Yes
Definition of injury given? Yes Yes Yes Yes Yes Yes
Definition of reinjury given? No Yes No Yes No No
Age given? Yes Yes Yes Yes Yes Yes
Participants given? Yes Yes Yes Yes Yes Yes
No. of injuries given? Yes Yes Yes Yes Yes Yes
Study design given? Yes Yes Yes Yes Yes Yes
Proficiency level given? Yes Yes Yes Yes Yes Yes
Injury severity given? Yes Yes Yes Yes Yes Yes
Points, No. (%) (30 maximum) 26 (86.7) 28 (93.3) 26 (86.7) 26 (86.7) 27 (90.0) 27 (90.0)

a2 Two points were awarded for yes; 1 point for don’t know; and 0 points for no.

Congress on Sports Injury Prevention in 2005, the
Fédération Internationale de Football Association Medical
Assessment and Research Centre (F-MARC) defined injury,
medical attention injury, time-loss injury, and recurrent
injury.** In studies completed before the implementation of
the F-MARC guidelines, investigators defined injury and
time loss from activity. These definitions ranged from
missing 48 hours’ to more than 72 hours," at least 1
week,? the next match or training session,?® and at least 1
day' of activity. Accordingly, little knowledge exists about
injury incidence and its related risk factors in elite youth
soccer players.*2?” To analyze exposure-related injuries,
the development and skill acquisition of each player should
be considered.® An elite player who is frequently injured
during his career may struggle to achieve maximum skill
levels because of lack of training and competition.
Sensitivity to injury may affect the potential of players to
acquire excellent skills and reach the professional-league
level in modern soccer.’

Precise conclusions regarding the nature and incidence of
injuries in youth soccer players are difficult to draw from the
available literature.> Therefore, researchers need to focus
more specifically on sport injuries in elite youth athletes and
follow their long-term development®; identify high-risk
groups, particularly at elite levels of soccer’; and use the
injury definitions of the F-MARC to ensure maximum
comparability. Another important area of this research field
is the prevention of soccer-related injuries to ensure the
health and safety of young players during matches and
practice.® To prevent soccer-related injuries, we need to
determine the main factors that contribute to them.?® Few
investigators have analyzed the conditions and physiologic
and psychological demands placed on young soccer players
in high-pressure settings.>****-*> However, whereas the
occurrences vary, the influences that lead to injuries in
young athletes are nearly similar to those for adults, so a
systematic comparison of soccer injuries in young and adult
players may offer relevant insights for improving injury
prevention. Therefore, the purpose of our systematic review

was to summarize the incidences and characteristics of injury
during training and matches for elite youth and professional
adult soccer players. Comparing the main injury character-
istics, including the severity and cause of injury, between
youth and adults will allow us to draw comprehensive
conclusions for practical considerations and future research.

METHODS

Data Sources

We searched the MEDLINE and Web of Science
databases for key terms and their variations to identify
appropriate studies on professional adult and elite youth
soccer players. The search terms were elite, international,
European, soccer, football, injury, injuries, epidemiology,
incidence, prevalence, not female, not American football,
and not rugby in the title or abstract. We also used the
search terms professional for studies on professional adult
soccer players and high-level OR soccer academy AND
youth OR adolescent OR young for studies on elite youth
soccer players. We limited our search to originally
published English-language research articles with a pro-
spective cohort design.

Selection Criteria

Relevant data were extracted to obtain the necessary
information about study characteristics and findings from
the included studies and were cross checked for accuracy.
We included studies (1) with data collected prospectively to
minimize the occurrence of errors associated with recall**
and therefore ensure the quality of the data collected, (2)
with a minimum 6-month study period to ensure that an
ongoing competitive period was analyzed, (3) that were
limited to outdoor soccer, and (4) that reported on injuries
and documented exposure volume to ensure that injury data
were assessed in relation to an athlete’s individual
exposure.'?* Additional inclusion criteria specific to the
elite youth soccer players were defined as follows: youth or
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adolescent male elite youth soccer players between 8 and
19 years of age>*2%23252% whose performance status was
described as soccer academy, high level, or elite. For
professional adult players, we searched for performance
status that was described as professional, elite, internation-
al, or European. We excluded studies that focused
exclusively on 1 specific type of injury; that examined
school sport, amateur athletes, or recreational athletes; and
in which the results could not be differentiated into age
groups. We excluded female from the search terms.

Data Extraction and Methodologic Design

Two independent reviewers applied the selection criteria
and assessed the quality of the studies. Data were extracted
by an author (D.P. or M.H.) and independently verified by
another author (S.T.). Controversy was resolved through
detailed discussion by the reviewers or consultation with a
third reviewer (P.S.).

Answers were scored with 2 points for yes, 1 point for
don’t know, and 0 points for no. The total possible score
was 30. A summary of the methodologic quality of the
included studies is shown in Tables 1 and 2.

RESULTS

Study Selection

Of the 676 studies retrieved from the literature search, only
18 articles were considered appropriate for our review: 6
studies of elite youth soccer players and 12 studies of
professional adult soccer players (Figure 1). The studies of
elite youth soccer players had quality scores ranging from 26
points™*?° (86.7%) to 28 points®* (93.3%; Table 1). The
proficiency level for youth players was described in all 6
studies. Junge et al*® and Peterson et al*® distinguished
between high-level and low-level players and showed a
greater amount of time spent in training and matches in the
high-level groups. Le Gall et al’ reported that players at the
National Institute of Football trained at least 2 hours each
day. Deehan et al,’ Brink et al,® and Ergiin et al*® specified
the proficiency level of the players with the status or league
place of the investigated club. The 12 studies of professional
adult soccer players had quality scores ranging from 21
(70%)*° to 30 (100%)'®!"3 points (Table 2). The study
dropouts were described clearly in 7 studies,!®1725-26:29.32.34
and participant consent was obtained in 14 studies.* The
term injury was clearly defined in all studies. Six studies
used the consensus definition of F-MARC,2%23:303234 some
investigators provided their own definitions of injury>°-* or
partially modified the F-MARC definition,'*!* and authors
conducting studies before the F-MARC publication provided
their own definitions.!!517:25262% The researchers in 9
studies®!3:16:17:23.30-3234 ‘explained the term reinjury. In 17
studies, the injury numbers were reported,f and injury
severity was characterized in most.i Summaries of the
characteristics and methodologic quality of the included
studies are provided in Tables 1 through 4.

* References 5,9,13,14,16,17,20,23,26,30-34.
1 References 1,5,9,13—-17,20,23,25,29,30-34.
t References 1,5,9,13—-17,20,23,25,29,30-32,34.

Table 2. Methodologic Quality of the Included Studies for Professional Adult Soccer Players?®

Waldén Waldén

Parry and

Morgan and

Hawkins and

Eirale
et al®®
(2012)

Ekstrand Ekstrand Ekstrand Eirale
et al®?
(2013)

Dauty and

Bjerneboe

et al'”
(2005)

et al'®
(2005)

Drust®*

Oberlander'®

Fuller!

et al*®
(2004)

Yes
Yes
Yes
Yes
Yes
No

et al®’

(2011)

Collon™ et al'*
(2011)

et al®®
(2014)

(2006)
Yes
Yes
Yes
Yes

(2001)

Yes
Yes
No

(1999)

Yes
Yes
No

(2011)

Question

Yes
Yes
Yes
Yes
Yes
Yes

Yes
Yes
Yes
Yes
Yes
Yes

Yes
Yes

Yes
Yes
Yes
Yes
Yes
Yes

Yes
Yes
No

Yes
Yes
No

Yes
Yes
No

Yes
Yes
No

Time period given?

Groups given?

No
Yes

Dropouts given?

Don’t know

Yes
Yes

Don’t know

Yes
Yes

Yes
Yes
Yes

Yes
Yes
Yes

Yes
Yes
Yes

Yes
Yes
Yes

Consent given?

Yes
No

Yes
Yes

Type of survey described?
Injured body parts given?
Injury mechanism or

situation given?

(overuse or traumatic,

Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
30 (100)

Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
30 (100)

No

No

Yes
Yes
No

Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
28 (93.3)

Yes
Yes
Yes
Yes
Yes
Yes

No

Yes
Yes
Yes
Yes
Yes
Yes

Yes
Yes
No

No

Yes
Yes
Yes
No

contact or noncontact)
Definition of injury given?

Yes
No

Yes
No

Yes
No

Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
26 (86.7)

Definition of reinjury given?

Age given?

Yes
Yes
Yes
Yes
Yes
No

22 (73.3)

Yes
Yes
Yes
Yes
Yes
Yes

No

Yes
Yes

Yes
Yes
Yes
Yes
Yes
Yes
26 (86.7)

Yes
Yes
Yes
Yes
Yes

Yes
Yes
Yes
Yes
Yes

Participants given?

Don’t know

Yes
Yes
No

No. of injuries given?
Study design given?

Yes

Yes

Yes
30 (100)

Yes

Yes

Yes
28 (93.3)

Proficiency level given?

Injury severity given?

23 (76.7)

23 (76.7)

(70.0)

21

(86.7)
@ Two points were awarded for yes; 1 point for don’t know; and 0 points for no.

26

Points, No. (%) (30 maximum)
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Literature Search Databases:
MEDLINE and Web of Science

}

Search Results
e MEDLINE: youth soccer (n = 74), professional
soccer (n = 270); duplicates (n = 70)
e Web of Science: youth soccer (n = 89),
professional soccer (n = 394); duplicates (n = 81)

| Search results combined (n = 676) ‘

}

| 457 records after duplicates removed (n = 219) ‘

v
| Articles screened on basis of title and abstract

A4
Full-text articles assessed for further eligibility

L

Records excluded (n = 318) because of
different cohort, performance status, or sex.

Records excluded (n = 121) because of data

(n = 139)

A4

Studies included in qualitative synthesis (n = 18)

A 4 A

Studies included on Studies included on
elite youth soccer professional soccer

(n = 6)3‘7’20'23'25‘29 players (I’1 = 12)1,13—
17,26,30-34

Figure 1. Flow chart of study-selection process.

Injuries in Youth Soccer Players

The total injury incidence in the elite youth players
ranged from 2.0 injuries® to 19.4 injuries® per 1000 hours
of exposure. The injury rate ranged from 9.5 injuries® to
48.7 injuries®® per 1000 hours of exposure during matches
and 3.7 injuries’ to 11.14 injuries®® per 1000 hours of
exposure during training sessions (Table 5).

Strains, sprains, and contusions were the most common
injury types (Table 6).>%% Le Gall et al® reported the most
frequently injured body part was the upper leg, whereas
others further subdivided the most commonly injured
location into the ankle, knee,>>?° and groin or lower
limb.%>?* Fractures represented only a small percentage of
all injuries.>%?° The risk for injury was higher during
matches than during training time (P = .002).° Ergiin et al*?
described an injury rate that was 5 times higher in matches
than in training. Four groups>2°?*?° examined the severity
of injuries. Le Gall et al® noted that, whereas the youngest
age group sustained more major injuries, no differences in
injury frequency existed among age groups, and authors of
2 studies**** observed that most of the injuries across all
age groups were slight or minimal (Table 6). Le Gall et al®
and Peterson et al*° found that most injuries were minor and
mild, but they did not identify slight or minimal injuries in
their surveys. Le Gall et al® reported 35 reinjuries. Across
all groups, sprains and strains composed 42.9% and 22.9%,
respectively, of all reinjuries. Forty percent of the reinjuries
resulted in a longer absence from participation than the
initial injury.’> Ergiin et al*® demonstrated that reinjuries
were more common during training than during matches (P

collection time, data collection way, no predefined
performance status, or no specific injury observation.

A4

= .08), and all the documented reinjuries were overuse
injuries. All outcome measurements and injury classifica-
tions in elite youth soccer players are summarized in Tables
5 and 6.

Injuries in Professional Soccer Players

The total injury incidence in professional soccer players
ranged from 2.48 injuries'* to 9.4 injuries'® per 1000 hours
of exposure. The injury rate during competition ranged
from 8.7 injuries'* to 65.9 injuries®® per 1000 hours of
exposure, whereas the injury incidence during training
ranged from 1.37 injuries'* to 5.8 injuries'® per 1000 hours
of exposure (Table 7). Ekstrand et al'* noted 2908 muscle
injuries, with 53% occurring during competition and 47%
during training. Dauty and Collon'? reported a total of 903
injuries in 173 professional French soccer players. Morgan
and Oberlander'® evaluated 399 injuries; 256 (64%) fit
their operational definition of injury (resulting in time
missed from participation). The most common injury types
were strains, sprains, and contusions.'!>7'7-*1-32 The thigh
was the most frequently injured body part,'-!3-16:17:30-32 and
in 2 studies, the hamstrings were the most affected
location.'>!'® Most thigh injuries were strains, with a
higher incidence in the posterior portion (P < .05).%!
However, quadriceps strains led to a longer absence from
activity than hamstrings injuries (P = .009).'* Other
common injury locations were the groin, knee, and ankle
(Table 8).1:157173932 Fractures represented only a small
percentage of all injuries."!®!”3! However, most fractures
were classified as major injuries.'®!73%3* The risk for
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Table 5. Outcome Measurements for Elite Youth Soccer Players Extended on Next Page

No. of Injuries per 1000 h

Ratio of Injuries per 1000 h

of Matches to Injuries

Study Training Match Total per 1000 h of Training
Erglin et al*® (2013) 10.5 48.7 Ui17:19.4 4.6
uU18: 15.2
U19: 18.1
Brink et al*® (2010) 11.14 37.55 Not provided 34
Deehan et al® (2007) Not provided Not provided 0.6 Per player per season Not provided
Le Gall et al® (2006) U14: 4.1 U14: 95 U14: 4.9 Ui14: 2.3
U15: 3.7 U15: 10.4 U15: 4.6 Ut4: 2.8
U16: 3.8 U16: 14.2 U16: 5.2 uU1é: 3.7
All age groups: 3.9 All age groups: 11.2 All age groups: 4.8 All age groups: 2.9
Junge et al*® (2000) Not provided by age group Not provided Alsace Not provided
14-16y: 2.2
16-18y: 2.5
Czech Republic
14-16y: 2.5
16-18y: 2.0
Peterson et al?® (2000) 14-16y: 7.2 14-16 y: 35.0 14-16 y: Not provided 14-16y: 4.9
16-18y: 7.9 16-18 y: 38.4 16-18 y: Not provided 16-18y: 4.9

Abbreviation: U, under.

injury was higher during matches (P =.001)'” than during
training (P < .001)."* Morgan and Oberlander'® observed
that more severe injuries occurred during matches (P <
.001). The authors of 6 studies showed that a majority of
injuries were moderate,!13:14163132 and in 4 stud-
ies, 5173933 most injuries lasted up to 1 week (P < .001;
Table 8). Investigators in 7 studies reported on reinjuries or
recurrence. ! 4#16:17:3033 'Waldén et al'® found that 15.3%
(101 of 658) of all injuries were reinjuries, and nearly two-
thirds (63%) of those were overuse injuries. Ekstrand et
al'* noted that the most frequently reinjured body part was
the hamstrings, and 16% of the muscle injuries were
reinjuries. According to Ekstrand et al,>' reinjuries
required more rest than new injuries (P < .001). All
outcome measurements and injury classifications in
professional adult soccer players are summarized in Tables
7 and 8.

DISCUSSION

The presentation of epidemiologic information provides a
composite picture of injury prevalences and incidences and
can enable researchers to detect possible susceptibilities to
injury in different age groups and across different
performance levels. Our systematic review represents
injury incidences in elite youth and professional adult
soccer players with a subsequent comparison of the age
groups. The aim of this review was to discuss the current
understanding of injury incidences in elite youth soccer
players. Moreover, we intended to gain novel insights into
the susceptibility of elite youth soccer players to injury
given the increasing physiologic and psychosocial demands
on adolescent athletes.?

Characteristics in Youth and Adult Soccer Players

In our study cohorts, the incidence of injury was higher
during matches than during training. In professional adult
soccer players, the incidence was 3.3 to 15.3 times higher
during matches than during training (Table 7); in youth
soccer players, it was 2.3 to 4.9 times higher during

matches than during training (Table 5). Similar results were
presented in other studies, regardless of the definition of
injury or level of play.®® Elite youth players had higher
incidences of injury during training than did professional
adult soccer players (highest [mean] value =11.1 [6.9] and
5.8 [3.7], respectively). Professional adult soccer players
had a higher rate ratio (1000 hours of match per 1000 hours
of training exposure) than elite youth soccer players
(highest [mean] value = 4.9 [3.8] and 15.3 [8.1],
respectively). Therefore, we conclude that the injury ratio
is more balanced in elite youth participants. Matches
created greater potential for injury than training did in
professional adult soccer players.

The upper leg was the most frequently reported injury for
both groups, followed by the ankle and the knee,>'® which
was consistent with other studies.***” The pattern of injury
location was unaffected by age, suggesting a common and
constant feature of injury. The lack of difference in the risk
of injury was consistent with previously published results.

Overuse injuries accounted for 27% to 33% of the injury
incidences.'#!632:34 Inklaar et al*® stated that two-thirds of
the injuries in youth soccer players were traumatic, whereas
one-third were overuse injuries. This finding could reflect a
crucial role in injury prevention because different risk
factors and mechanisms lead to traumatic and overuse
injuries.®® Overuse injuries are caused by repetitive stress
without sufficient time to undergo the natural regenerative
process.’® Based on the framework of Kentti and
Hassmén,*® physical stress and recovery are assumed to
be the most important factors in relation to overuse injuries.
Therefore, investigating variations in the intensities of
training and competition*! and differentiating between
overuse and traumatic injuries is essential in surveys of
soccer injuries.’

We did not note differences among the most common
injury types (ie, strains, sprains, and contusions) in elite
youth and professional adult soccer players, which is
consistent with previously published results.!>?3-2542 Le
Gall et al® observed that disorders such as tendinopathies
peaked during the first few months of the season in youth
soccer players. These results may indicate that professional
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Table 5. Extended From Previous Page

Exposure, h
Injury Prevalence Training Match Total
44 1897.0 493.2 2390.2
320 Not provided Not provided Not provided
685 Not provided Not provided Not provided
U14: 420 All age groups: 205920 All age groups: 31680 All age groups: 237 600
U15: 361
u1é: 371
All age groups: 1152
Alsace Alsace Alsace Alsace
14-16 y: 17 14-16 y: 252.2 14-16 y: 39.8 14-16 y: 292.0
16-18y: 19 16-18 y: 198.0 16-18 y: 35.1 16-18 y: 233.1
Czech Republic Czech Republic Czech Republic Czech Republic
14-16 y: 53 14-16 y: 249.9 14-16y: 51.4 14-16 y: 301.3
16-18y: 42 16-18 y: 267.7 16-18 y: 55.4 16-18 y: 323.1
14-16 y: 126 14-16 y: 249.9 14-16y: 51.4 14-16 y: 301.3
16-18 y: 136 16-18 y: 267.7 16-18y: 55.4 16-18 y: 323.1

soccer players do not acquire the necessary levels of fitness
during preseason conditioning to resist the stress associated
with playing competitive soccer.! In 3 studies,%-3!-34
researchers analyzing the severity of injury in matches
and training separately showed that severe injuries, which
accompany longer return-to-play intervals, occurred more
often during matches than during training. Fractures
represent only a small percentage of all injuries in adult
and youth soccer players.>>%162%31 However, most frac-
tures were classified as major injuries.!”-*2-** Peterson et al*’
demonstrated that more severe injuries occurred in youth
soccer players aged 14 to 16 years than in older
adolescents. Otherwise, the severity of injuries was
relatively constant across all age groups, and no differences
were evident among any of the severity classes among age
groups within the elite youth and professional adult soccer
players.

Influences on Injury Incidences for Youth and Adult
Soccer Players

Junge and Dvorak'? found that, on average, all profes-
sional soccer players experienced 1 activity-limiting injury
per season. Soccer players with previous injuries had a 4 to
7 times greater risk for subsequent injury.** Therefore, the
probability of injury occurrence continues to rise through-
out a player’s career, which could also lead to an increased
injury rate in professional adults.

Several researchers reported on recurrent injuries in
youth®?* and adult'*!6:17-30-32.34 go¢cer players. Prior injury
and inadequate rehabilitation were commonly suggested as
risk factors for soccer players.'"'%?? Reinjury incidences
ranged between 9% and 30% in professional adult soccer
players'!"1%?7 and caused longer absences than new injuries,
which was in accordance with previous findings.'*!”
Hawkins and Fuller! stated that 76% of all reinjuries were
either strains (predominantly to the lower leg, thigh, and
groin) and sprains or injuries to the ankle and knee. These
types of injuries have been reported to result in the highest
risk of reinjury.”** Youth soccer players had a lower rate of
reinjury.>® Cloke et al*’” concluded that reinjury was most
likely to occur in 16-year-old soccer players, and Le Gall et

al®> commented that the rate of reinjury was generally low
(3%), noting that most injuries were strains and sprains.
Ergiin et al*® reported a higher percentage of reinjuries
(25%) in youth soccer players. However, this finding could
be due to the lower number of total injuries (44 total
injuries and 11 reinjuries) in contrast to 1152 injuries (35
reinjuries) in the study of Le Gall et al.® The reinjuries were
more general during training than during competition, and
all the documented reinjuries were overuse injuries.*
Ergiin et al*®* suggested that the considerably higher
percentage of reinjuries during training may reflect the
high demands of intensive training and matches at the youth
level or may result from eager players not providing
accurate reports to their team physicians and athletic
trainers during selection. This conclusion indicates rela-
tively high levels of pressure on young players while they
are participating in selection processes for national soccer
teams. Therefore, improvements in controlled rehabilitation
and using functional tests before return to participation in
team training and competition could be instituted. Further-
more, education of coaches and education that increases
player compliance might reduce the risk of reinjury in both
soccer groups.?*#

In contrast, low incidences of recurrence in elite youth
soccer players signify that the pressure to return these
young soccer players to participation in matches is not a
major factor contributing to high injury incidences. In
addition, coach education and player compliance are higher
at the elite level.® To gain more precise information about
recurrence, subcategories of reinjury and exacerbation of
injury must be recorded in greater detail.*> Less severe
injuries should not be disregarded in injury-control systems
because they may predispose soccer players to new, and
perhaps more severe, injuries.' In future studies, researchers
need to investigate risk factors for reinjury and exacerba-
tion of injury separately and to observe how players have
been rehabilitated before returning to full training and
participation in competitions.*

Dupont et al*® concluded that decreased recovery time
between matches leads to an increase in injury incidences. A
recovery time of 72 to 96 hours between 2 matches was
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Table 6. Injury Classifications for Elite Youth Soccer Players Continued on Next Page

Most Common Injury

Total Exposure

Circumstances/

Type, Locations, Mechanism, Severity, Reinjuries,
Study No. (%) No. (%) No. (%) No. (%)? No. (%)
Erglin et al?® Muscle: 27 (61.4) Thigh: 14 (31.8) Traumatic: 23 (52.3) Match 11 (25.0)
(2013) (Strains: 22 [81.5]) Hip/groin: 11 (25.0) Overuse: 21 (47.7) Slight: 9 (60.0)
Contusions: 9 (20.5) Lower back: 6 (13.6) Minimal: 8 (50.0)
Ankle: 4 (9.1) Mild: 1 (20.0)
Knee: 3 (6.8) Moderate: 5 (71.4)
Head and neck: 3 (6.8) Severe: 1 (100)
Lower leg: 2 (4.6) Training
Thorax: 1 (2.3) Slight: 6 (40.0)
Foot: 1 (2.3) Minimal: 8 (50.0)
Mild: 4 (80.0)
Moderate: 2 (28.6)
Severe: 0 (0)
Brink et al®® Muscle and tendon: Lower limb: 271 (84.7) Not provided Slight: 114 (35.6) Not provided
(2010) 138 (43.1) Trunk: 25 (7.8) Minimal: 88 (27.5)
Contusions, hematoma: Upper limb: 13 (4.1) Mild: 43 (13.4)

Deehan et al®

84 (26.2) Head and neck: 11
Joint and ligament: 80 (3.4)
(25)

Strains: 252 (37)

Lower limb: 542 (79)

(2007) Sprains: 121 (18) Groin: 44 (6.5)
Acute tendinopathy: 41 Spine: 42 (6)
(5.9) Upper limb: 27 (4)
Muscular contusions: Other parts of the
40 (5.8) body: 30 (4.5)
Le Gall et al® U4 U4
(2006) Contusion: 109 Upper leg: 89 (21.2)
(26.0) Ankle: 76 (18.1)

Sprain: 76 (18.1)

Tendinopathy: 55
(13.1)

Muscle strain: 53

Knee: 74 (17.6)
Foot: 40 (9.5)

(12.6)
u1s u1s
Contusion: 132 Upper leg: 107 (29.6)
(36.6) Ankle: 56 (15.5)
Muscle strain: 61 Knee: 49 (13.6)
(16.9) Back: 35 (9.7)

Sprain: 58 (16.1)
Vertebral lesions: 26
(7.2)

Competition: 351 (51)
Training: 334 (49)
Tackling: 62 (9)
Being tackled: 70 (10)
Contact injuries: 210

(31)

Noncontact injuries:

475 (69)
Not provided

Moderate: 43 (13.4)
Severe: 32 (10)

Not provided Not provided

ui4 35 (3)
Minor: 119 (28.3)
Mild: 123 (29.3)
Moderate: 128 (30.5)
Major: 50 (11.9)

u15
Minor: 118 (32.7)
Mild: 106 (29.4)
Moderate: 105 (29.1)
Major: 32 (8.9)

Table 7. Outcome Measurements for Professional Adult Soccer Players Extended on Next Page

Injuries per 1000 h

Ratio of Injuries per 1000 h

of Matches to Injuries

Study Training Match Total per 1000 h of Training

Bjgrneboe et al*® (2014) 1.9 15.9 4.8 8.4

Eirale et al*? (2013) 44 14.5 6.0 3.3

Eirale et al®® (2012) 43 65.9 7.8 15.3

Dauty and Collon'® (2011) Not provided Not provided 4.7 Not provided

Ekstrand et al'* (2011) 1.37 8.70 2.48 6.4

Ekstrand et al®' (2011) 4.1 27.5 8.0 6.7

Ekstrand et al®® (2004) World Cup players: 3.2  World Cup players: 26.7  World Cup players: 7.9  World Cup players: 8.3
Non-World Cup Non—World Cup Non-World Cup Non—World Cup players: 5.5

players: 5.5 players: 30.3 players: 9.5

Waldén et al'® (2005) 5.8 30.5 9.4 5.3

Waldén et al'” (2005) 5.2 25.9 7.8 5.0

Morgan and Oberlander'® (2001) 2.9 35.3 6.2 12.2

Hawkins and Fuller' (1999) 3.4 25.9 Not provided 7.6

Parry and Drust®* (2006) 1.8 24.6 6.2 13.7
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Table 6. Continued From Previous Page

Most Common Injury

Total Exposure

Circumstances/

Type, Locations, Mechanism, Severity, Reinjuries,
Study No. (%) No. (%) No. (%) No. (%)? No. (%)
uie uie uie
Contusion: 111 Upper leg: 86 (23.2) Minor: 120 (32.3)
(29.9) Ankle: 73 (19.7) Mild: 108 (29.1)
Muscle strain: 62 Knee: 53 (14.3) Moderate: 111 (29.9)
(16.7) Back: 44 (11.9) Major: 32 (8.6)

Sprain: 58 (15.6)

Vertebral lesions: 30
(8.1)

All age groups

Contusion: 352
(30.6)

Sprain: 192 (16.7)

Muscle strain: 176

All age groups
Upper leg: 282 (24.5)
Ankle: 205 (17.8)
Knee: 176 (15.3)
Back: 108 (9.4)

(15.3)
Tendinopathy: 108
(9.4)
Junge et al?® Not provided Not provided
(2000)
Peterson et al?® Not provided Not provided
(2000)

All age groups
Minor: 357 (31.0)
Mild: 337 (29.3)
Moderate: 344 (29.9)
Major: 114 (9.9)

Not provided Not provided Not provided

Not provided 14-16 y (per person
pery)
Mild: 1.03
Moderate: 0.53
Severe: 0.24
16-18 y (per person
pery)
Mild: 1.23
Moderate: 0.78
Severe: 0.22

Not provided

Abbreviation: U, under.
a Some studies did not provide percentages.

sufficient to maintain the level of physical performance but
was not enough time to maintain a low injury rate. Hence,
with a short recovery time between matches, the risk of injury
increases. In addition, Ekstrand et al?® discussed how too
many matches (eg, taking part in national and international
competitions and athletes playing for their countries) can lead
to a lack of motivation and mental burnout and, therefore, to a
greater risk of injury. Bjerneboe et al** showed that
Norwegian professional soccer league teams had an average

Table 7. Extended From Previous Page

of 3.7 matches per month, whereas English professional
soccer teams had an average of 4.2 matches per month.
Consequently, the pressure that is placed on professional
soccer players and the effects of physical and mental
demands on injury incidence vary among countries and their
sports cultures.*’ In addition, elite young soccer players who
strive to be professional players may be exposed to high
levels of pressure. Match and training sessions and school
education need to be supported adequately and independent-

Exposure, h
Injury Prevalence Training Match Total

2365 433024 61133 494157

217 142.8 (per person) 27.2 (per person) 170 (per person)

78 9482 561 10043

903 Not provided Not provided Not provided
2908 998000 177000 1175000
4483 475000 91000 566 000

Not provided World Cup players: 234

Non—World Cup players: 214

658 58149

715 81801

256 57117

578 Not provided
83 10742

World Cup players: 59 World Cup players: 293

Non—World Cup players: 38

Non-World Cup players: 252

11558 69707
11552 93353
6567 63684
Not provided Not provided
2604 13346
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ly. Consequently, the lack of time that younger soccer players
have to participate in training sessions places greater
demands on the coach. He or she must compensate for the
limited training exposure in these players, whereas profes-
sional soccer players can focus exclusively all day on
improving and optimizing their abilities.** Not every youth
soccer player can permanently persevere with this pressure,
which can lead to overload and injuries during the player’s
career.*®

Another aspect for analysis is a possible discrepancy
between the coach-intended intensity and the actual training
intensity perceived by the player. Brink et al** showed that
under 17 and under 19 players reported a higher intensity
and training load than the coach intended. The reason,
therefore, could be a mismatch between the external
pressure (coach plans the intensity for the players) and
the internal effort (players perceive the intensity). The
internal effort depends largely on individual factors of the
players and should be considered by the coach when
planning the training sessions. A lack of balance between
internal and external efforts could result in either a constant
underload (no performance gain) or a permanent overload
(power stagnation, performance regression, or injuries and
consequently mental health problems) of the players. This
limits advancement for stronger players and increases the
risk for overuse injury in weaker players. Consequently,
only a small group of players achieve an optimal benefit.

The influence of the season on the injury incidence has
frequently been analyzed, and the consensus is that
seasonal variations exist for elite youth® and professional
adult soccer players.'>!732:50 Explanations could include
different training designs and match exposures during the
preseason and competitive season.'” More intense match
series, such as the World Cup or Champions League, also
replace the usual rest period of the players.

The injury incidence during matches is influenced by the
playing position. According to Deehan et al,’ the risk for
injury was greatest for the midfield position. Cloke et al?’
supported this result, reporting that midfield players and
defenders were the most at-risk groups. However, Dauty
and Collon'® found no difference in injury incidence or
injury severity according to playing position.

Eirale et al*? concluded that soccer players do not stop
playing during matches after sustaining injuries, so their
injuries may become worse and make it difficult to predict
injury severity. In addition to the severity of injury, the
injury incidences increased toward the end of each half of
play (P < .01).! This could be due to increased fatigue
during the game.??

Influence of Certain Variables on Youth Soccer
Players

As noted, elite youth players have higher injury
incidences in training than professional adult soccer
players. We speculate that different standards of training
quality may be a reason for the discrepancy. To provide an
overall comparison between elite youth and professional
adult soccer players, a more detailed classification focused
on the intensity of training is needed. In addition, youth
soccer players are clearly not as physically mature as
professional adult soccer players,*! and researchers>>! have
suggested that increased exposure to training may be linked

to higher injury incidences. Hence, observing stress and
recovery in youth soccer players may enable the identifi-
cation of athletes who are at risk for injuries and illnesses.*’
Ergiin et al>® determined that the higher incidence of
overuse injury in youth soccer players during training
requires the adoption of a cautious approach to training
intensity and developing technical and tactical abilities.
They also emphasized the importance of developing muscle
strength, endurance, and coordination. Ergiin et al** showed
that the increasing incidence of match injuries and
decreasing incidence of training injuries with age suggest
that the age of the soccer players affects injury incidences
for both match and training exposures.*?

Elite youth soccer players aged 16 to 18 years have a
higher susceptibility to injury.?’ This observation is
supported by a survey of injuries during 12 international
tournaments involving athletes of different ages and skill
levels.> In older adolescents, the increased injury incidences
could be due to a higher level of competitiveness, a rapid
shift in training loads as soccer players start exercising and
training full time at their clubs,*' or simply an increase in
exposure.® These findings tend to be consistent with other
research in which the injury incidences among adolescent
players has been reported to increase with age, which may be
because of the increased subjective intensity of competition
as players age.®> Therefore, investigators should also
investigate the relationship among injuries in different age
groups, considering the subjective intensity of training and
competition by controlling for physical, technical, or
psychological factors.?

In summary, different factors, such as age, playing
position, season, concealment of injury, double burden,
mismatch between external pressure and internal effort,
training (training intensity and reinjuries higher during
training), playing schedule (recovery time), reinjuries, and
maturity status can lead to higher injury incidences and
have varied effects on elite youth and professional adult
soccer players (Figure 2).

To reduce the overall high injury rate in matches,
preventive interventions, such as adequate rule enforcement
and focusing on fair play, must be analyzed and
developed.®* According to Dupont et al,*® another step to
reduce the match-related injury incidence is to reconsider
the number of matches played each week.

Our results indicated that a focus should be placed on
reducing injuries during training in elite youth soccer
players. Therefore, a first step in injury prevention is to
assess the extent of the injury problem, incidence and
severity of injury, and injury profile of the sport. Sport
injuries in elite youth athletes need to be studied and
followed up to verify long-term development.??

CONCLUSIONS

To our knowledge, we are the first to summarize injury
incidences and characteristics of elite youth and profes-
sional adult soccer players separately. The rate of match
injuries was higher than that of training injuries for both
youth and adult players. The incidence of training injuries
was higher in youth players than in adult players. No
differences were noted among the most common injury
types in elite youth and professional adult soccer players.
To provide a reliable comparison between these groups of
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A Toward the end of
each half*

‘ Match3,7,20,23,25,27,29 |

| Age4,23,27,53 |

| Playing position?” |

‘ Concealment® |

\

| Maturity status® 7 Incidence 4—| Season’”*7 |

| Reinjuries® |

| Double burden*® ‘

B Toward the end of
each half!-10.14.33

| Match1,13,1&17,26,31—34 |

\

Mismatch between
external pressure
and internal effort*®

A\

| Training ‘

Training
intensities?®

Reinjuries higher
during training?

’ Playing position'315 |

initiriec1.31.43 Injury 10,13,15,32
Reinjuries Incidence Season

Playing
schedule?8:32

Sport culture*” | | Recovery time*®

’ Training |

Reinjuries higher
during training’

Figure 2. Risk factors for injury incidences in A, Elite youth and, B, Professional adult soccer players. A and B, Different risk factors have
varied effects on the injury incidences in elite youth and professional adult soccer players.

players, the existing studies concerning the quality and
intensity of training need to be analyzed more precisely. In
addition, more detailed information about training content
and preventive measures in different skill-level cohorts is
necessary. Thus, an assessment model of training intensities
might be a promising tool to protect these youth and adult
elite players from overload and subsequent injuries.
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